In their recent Essay (The speed of change: towards a discontinuity theory of immunity? Nature Rev. Immunol. 13, 764-769 (2013)) 1 , Pradeu et al. proposed that rather than antigens per se, antigenic discontinuity is a major determinant of immune responses. However, the immune system is currently viewed as a complex network of cells and molecules that are endowed with the unique ability to discriminate self from non-self and to recognize specific molecular patterns associated with pathogens or damaged tissues [2] [3] [4] [5] . To reconcile those two partially divergent theories, I argue that our current theoretical conception of immunity is possibly biased by an incomplete picture of the so-called 'immune recognition' process. Indeed, although Jerne 6 was the first to enrich the immunological lexicon with neuroscience-derived terms, such as 'recognition' , 'learning' and 'memory' (REFS 4, 6) , this analogy-based reasoning may have missed some important aspects of neurophysiology and neurocognitive science. This observation may prove to be of particular interest when considering sensory perception as the neural counterpart of immune recognition. In the nervous system, sensory signals captured by specific peripheral receptors are transmitted to the central nervous system and are eventually integrated in specific cortical areas of the brain before an adapted reaction and/or a memory trace is or is not generated. Sensory perception is thus supported by two distinct processes: one, signal reception; and two, signal integration. Interestingly, brain cortical integration of sensory signals is dictated by a number of parameters that are signal-independent and may fluctuate over time. These include, in particular, our level of consciousness and attention, our emotional state, and the superimposition of distinct input signals, not to mention our age and gender (FIG. 1a) .
As an example, depending on our auditory attention and the level of background noise accompanying a given auditory input, the auditory processing (integration) step may or may not permit the discrimination of meaningful auditory objects from meaningless ones 7, 8 . Also, although the rhythmicity of an auditory input is one of a number of signaldependent features that drives our perception of this particular signal, this perception may be in fine shaped by signal-independent factors that comprise our auditory attention and by the presence of superimposed auditory inputs [9] [10] [11] . On this basis, a parallel could be established between the sensory nervous system and the afferent arm of immunity, and we propose the term 'immune perception' to describe the function of 'immune recognition' . In this conception of a sensory immune system, perception of immune signals would not only be determined by their intrinsic nature (for example, their antigenic structure, and the presence of danger-associated molecular patterns (DAMPs) or pathogenassociated molecular patterns (PAMPs)) and the rhythmicity of their occurrence (antigenic discontinuity) but also by signal-independent parameters that would condition the integration step of immune perception. These would notably include age 12 , gender 13 , metabolic status 14 and gut microbiota composition 15 . In all likelihood, such an integration step would essentially take place in secondary lymphoid organs and would be shaped by systemic blood-circulating factors (FIG. 1b) .
At a time when the large and fascinating field of theoretical immunology is (re)opened to non-immunologists 1 , I suggest that neuroscientists might be helpful for rediscovering and refining the parallel between the nervous and the immune systems that was initially highlighted by Jerne 6 . The sensory immune system: a neural twist to the antigenic discontinuity theory
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Figure 1 | Comparison of the sensory nervous and immune systems. a | A schematic representation of the sensory nervous system. In the sensory nervous system, a sensory input, such as an auditory or visual object, is first captured by specialized neurons. The captured signal is then transmitted towards and integrated in specific brain cortical areas in which specialized neuronal cell populations reside and interact. Such an integration step is shaped by signal-independent parameters, including the age, gender, level of attention and the emotional state of the host. b | A schematic representation of the sensory immune system. In the proposed view of a sensory immune system, any immune input (for example, antigens, danger-associated molecular patterns (DAMPs) or pathogen-associated molecular patterns (PAMPs)) is first captured by specialized immune cells, in particular, but not exclusively, by antigen-presenting cells. The captured signal is then transmitted towards and integrated in the lymph nodes or other secondary lymphoid organs. There, the integration step relies on complex cell cooperation that is shaped by signal-independent parameters. These parameters include the age, gender, metabolic status and the gut microbiota composition of the host. Nature Reviews | Immunology 
